In a retrospective within-patient study, the arterial pressures of 174 normotensive and 50 hypertensive subjects in winter and summer were compared. Both systolic and diastolic pressures were higher in winter in the two groups but the differences were small and reached statistical significance only in the case of systolic pressure in normotensive subjects.
Introduction
Exposure to heat tends to decrease blood pressure' -due to cutaneous vasodilatation and water and salt loss through sweating. 3 Iraq is a country with wide climatic variations between summer which is hot and dry and winter which is cold and humid (Table I) . We undertook this work to see if these wide climatic variations have significant effects on blood pressure.
Hypertensive subjects may differ from normotensive subjects in their reaction to environmental factors. For example they react with a bigger rise in blood pressure in response to cold pressor test. 8 They also experience a bigger rise or fall in blood pressure on increasing or decreasing sodium in the diet, the change being more pronounced in those with more severe hypertension.9 We therefore studied normotensive and hypertensive subjects separately. 
Results
Systolic and diastolic pressures in both normotensive and hypertensive subjects were higher in winter (Table II) than in summer. The difference in systolic pressure in the normotensive subjects was statistically highly significant while that in diastolic pressure was not significant. There was no statistically significant difference in values in the hypertensive subjects.
Winter-summer differences in the hypertensive patients (1.74 + 23.92 mmHg in systolic and 2.80 + 16.34 mm Hg in diastolic pressures) were statistically not significantly different from those encountered in normotensive patients (3.82 + 16.07mmHg in systolic and 0.55+11.20mmHg in diastolic pressures).
Discussion
Casual blood pressure recordings are subject to various physiological and psychological influences. They also vary during the 24 hours. In this study all measurements were made in the same place, by the same person and at about the same time of the day. Those suffering from acute illnesses or taking drugs known to affect blood pressure were excluded. Furthermore casual blood pressures have been known to have a high predictive value for cardiovascular morbidity and there is no evidence that basal blood pressures are better in this regard in adults.'0 We therefore felt justified to use these casual readings in comparing blood pressure in summer and winter. In a study from this centre on patients on maintenance haemodialysis, most of whom were hypertensive, systolic and diastolic blood pressure was higher in winter but the differences were also small and failed to reach statistical significance."
Three studies from Britain are of interest. Rose12, observing 56 men with ischaemic heart disease for 3 years, found the highest blood pressures in spring and the lowest in September. Brennan et al.13 studying a population of mildly hypertensive people found a lower blood pressure in summer than in winter with a difference of 2-7mmHg in systolic and 2-4mmHg in diastolic pressure. Orchard et al.14, studying a group of normotensive adolescents found that systolic pressures were lower in late autumn and diastolic lower in spring. In Japan, Hata et al.' reported a lower blood pressure in summer than in winter in small groups of hypertensive subjects but not in normotensive subjects.
It seems from these studies and from ours, which was done in a country with wider seasonal differences in temperature and humidity (Table I) , that seasonal climatic variations have a generally small effect on blood pressure. The known effects of heat and cold seem to be effectively reduced by the various protective measures in clothing and other living conditions and by physiological responses of acclimatisation. Prolonged or repeated exposures to heat can reduce the salt content of sweat considerably (up to 95%) and decrease renal excretion of sodium and chloride, seemingly as a result of increased aldosterone secretion, so that a positive sodium balance and increased plasma volume is ultimately achieved.3 5-17 The peripheral vasodilatation produced by higher environmental temperature is compensated for by changes in other parts of the cardiovascular system in people whose sympathetic system is intact.12
What effects such differences in blood pressure as are shown in this study may have on morbidity and mortality is difficult to predict. It is known that risks for cardiovascular disease are proportional to blood pressure level, both systolic and diastolic."8 The absolute increase in risk for a given rise in blood pressure is more at higher blood pressure levels, in older age groups, in men and more for cerebrovascular than cardiovascular disease. It is also affected by the presence or absence of other risk factors (hyperlipidaemia, cigarette smoking, carbohydrate intolerance, obesity and electrocardiographic evidence of left ventricular hypertrophy) so that for the same rise in blood pressure there is a progressively bigger increase in risk as other risk factors are added.10"19 It may be reasonable therefore to expect that the small winter-summer differences found, if they are to exert any effect on morbidity and mortality, are more likely to do so in older men with higher blood pressure and other risk factors. Morbidity and mortality from ischaemic heart disease and strokes have been known to be higher in winter and to correlate with climatic temperature. [20] [21] [22] The absence of significant differences between hypertensive and normotensive subjects in their winter-summer variations of blood pressure should be interpreted cautiously because of the small number of hypertensive subjects and the fact that hypertension was mild in most of them. These considerations also prevented us from studying the different grades of hypertension separately as hypertensives of different severity may respond differently to various environmental factors,9 a point which deserves further study.
